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Perezone or pipitzaoic acid, a sesquiterpene quinone (1) [1] has been the target of many chemical studies [2] [3] [4] . Under the protocol of green chemistry [5a] , an ideal synthesis is that in which a target molecule is obtained in one-step from available and inexpensive starting compounds, in an environmentally acceptable process [5b] .
Initially, the reaction of perezone (1) with the 3,4,5,6-tetrahydro-2-pirimidinethiol (3) was performed in methanol under thermal conditions, affording the molecular rearrangement of perezone into isoperezone (2), in agreement with a previous report [3] . However, the reaction of 1 with the thiols 4-7 [isopropanethiol (4), n-butanethiol (5), thiophenol (6) and benzylthiol (7)] employing either absolute methanol as the solvent, or in solventless conditions afforded C-6-sulfides 8a-8d, respectively. In addition, the comparative use of three different modes of activation, thermal, as well as infrared and microwave irradiations was carried out (Schemes 1-2). Michael addition was the major reaction pathway, followed by an in situ oxidation, obtaining the perezone derivatives substituted at C-6 in moderate yields (Table 1 , entries 1-4). On the other hand, when the isoperezone 2 was reacted with the thiols 4-7, under the same conditions, the isoperezone sulfides substituted at C-3 were produced in fair yields (Table 1 , entries 5-8).
In order to evaluate non-conventional activation modes of reaction, and considering the green chemistry protocol, we also investigated the use of microwave and infrared irradiation in the reaction Scheme 2: Production of C-3 sulfides from isoperezone. Spectroscopic analysis of the obtained product led to the structural characterization. The EIMS exhibit three sets of peaks corresponding to the expected molecular ions, and peaks arising from [M-17] + and [M-82] +• due to loss of the hydroxyl group and a segment (C 6 H 10 ) of the hydrocarbonated side chain, produced from the fragmentation between C-8 and C-10 with an hydrogen shift (Scheme 3). The structures were further complemented by their 1 H and 13 C NMR spectroscopic data. Of particular interest was the disappearance of the signals at δ 6.49 and δ 6.45 corresponding to H-6 and H-3 of perezone and isoperezone, respectively, and the appearance of the expected typical signals of the sulfide systems (8 a-d, 9 a-d); this is in addition to the change of the doublets at δ 135.8 and 133.0 corresponding to C-6 and C-3 of 1 and 2, respectively, due to the presence of the sulfur atom.
Experimental
General: The reactions were monitored by TLC (n-hexane/EtOAc, 95:5) performed on pre-coated (0.25 mm) Merck silica-gel 60-F254 aluminum sheets; visualization was achieved using a 254 nm UV lamp. The EIMS and HRMS measurements were determined using JEOL (JMS-SX102-A and JMS-AX505-HA) mass spectrometers. EIMS were performed with a source temperature of 230 o C ionization energy of 70 eV, and an ionization tramp current of 100 μA. Polyethylene glycols 400, 800 and 1000 were used as internal mass references in the HRMS studies. The range of mass measurements was set so as to include the two standard peaks that encompassed the sample peak of interest. The mass resolution and scan speed used were 10,000 (10% calley) and 120 s/decade, respectively. The accurate mass was calculated as the mean value of the values measured in 5-10 scans, determined from the mass centroids of the M +• ion and other peaks. Theoretical elemental compositions were calculated within a mass window of ± 10 ppm from the measured accurate mass using the program installed in the data system, and the elemental composition with a mass that best fitted the measured value and that made chemical sense was assigned to the ion. NMR experiments were conducted in a Varian Mercury-300 spectrometer at 300 MHz and 75 MHz for hydrogen and carbon, respectively; the solvent was CDCl 3 , and TMS was employed as internal reference. The infrared irradiation was generated by a Phillips IR lamp (375 W/220 V) as indicated in a
recent publication by our research group [6] . The microwave experiments were performed in a MIC-1, SEV scientific oven (http://www.sevmexico.com).
Typical experiments using thermal conditions (entries 1-8) : In 12 h) ; the reaction progress was followed by TLC (silica gel/ n-hexane/ethyl acetate 95:5). The corresponding products were purified by column chromatography and were obtained as red oils.
Typical experiments using microwave or infrared irradiation (entries 9-16) : In an appropriate Dewar flask, a mixture of perezone (1 mmol, 250 mg) and 2-propanethiol (0.2 mmol, 15.35 mg), 1-butanethiol (0.2 mmol, 18.18 mg), thiophenol (0.2 mmol, 22.33 mg) or benzylmercaptane (0.2 mmol, 25.04 mg) in either the absence or presence of solvent, were activated with either microwave or infrared irradiations for 25 and 60 min, respectively. The reaction advances, as well as the corresponding formation percentages were determined by GC-MS. 
2-(1,5-Dimethyl-hex-4-enyl)-3-hydroxy-6-isopropylsulfanyl-5-methyl

